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ABSTRACT 


Short- and long-season cotton, Gossypium spp., cultivars and 
selections were grown in narrow-row culture in the Imperial and San 
Joaquin Valleys of California. Acceptable cotton yields of over two 
bales per acre were obtained. All of the seed cotton was harvested 
prior to September 1 in the Imperial Valley and prior to October 11 in 
the San Joaquin Valley. The data indicate that early harvests have the 
potential to escape late-season insect infestations and may be an 
effective component of cotton integrated pest management systems in the 
Southwest. 
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INSECT PEST MANAGEMENT POTENTIAL OF COTTONS PRODUCED IN NARROW-ROW, 
SHORT-SEASON CULTURES IN THE IRRIGATED FAR WEST 


By V. T. Walhood, T. J. Henneberry, L. A. Bariola, 
—D. L.| Ballard, and C./ Brown! 


INTRODUCTION 


The development of cotton (Gossypium spp.) types and cultural practices 
that result in early fruiting with determinate growth characteristics are rec- 
ognized, effective methods of reducing damage from late-season insect infesta- 
tions (Hunter 1911).2 Cotton production systems in the Lower Rio Grande Valley, 
Tex., involving two early insecticide treatments for boll weevil (Anthonomus 
grandis (Boheman)) and short-season cultivars (130 to 140 days planting to 
maturity), resulted in below economic thresholds of boll weevil and tobacco bud- 
worm (Heliothis virescens (F.)) for an average of 59 days after the last insec- 
ticide application (Heilman et al. 1977). Furthermore, lint yields were equal 
to or greater in plants grown in a short season with four less insecticide 
applications for boll weevil control than lint yields in plants grown in the 
conventional full season. 


Other studies in Texas indicated that cotton grown in short seasons par- 
tially escaped late-season bollworm (Heliothis zea (Boddie)) infestations and 
avoided adverse August harvest conditions (Heilman and Namken 1974; Larson et 
al. 1975; Namken and Heilman 1973). In Arizona, however, yields were reduced 
when cottons were grown in a short season in conventionally spaced rows (B. B. 
Taylor, personal communication). Wilson et al. (1981) found that certain early 
breeding stocks and cultivars grown in conventionally spaced rows yielded more 
lint by mid-September than long-season cultivars did by mid-October at Tempe, 
Ariz. 


lWalhood and Ballard are plant physiologist (retired) and agricultural re- 
search technician, respectively, U.S. Department of Agriculture (USDA), Agricul- 
tural Research Service (ARS), U.S. Cotton Research Station, Shafter, Calif. 
93263; Henneberry and Bariola are entomologists, USDA-ARS, Western Cotton Re- 
search Laboratory, Phoenix, Ariz. 85040; and Brown is an agricultural research 
technician, USDA-ARS, Imperial Valley Conservation Research Center, Brawley, 
Capltistrm 2-227) .6 

2The year in italic, when it follows the author's name, refers to Litera- 


ture Cited, p. 6. 


The pink bollworm (Pectinophora gossypiella (Saunders)) is a late-season 
cotton pest in Arizona and the Imperial Valley of southern California (Watson 
and Fullerton 1969). It has not become established in the San Joaquin Valley of 
north central California where 1.5 million acres of cotton are grown, although 
each year native pink bollworm moths migrate to the area from southern desert 
cotton growing areas (Stern and Sevacherian 1978). The authors indicated that 
the pink bollworm may not be as damaging a pest to cotton in the San Joaquin 
Valley; however, pest management systems need to be developed to reduce popula- 
tions in areas where the pink bollworm is established and to reduce the 
potential of spread to the uninfested areas. 


Under full-season cotton production systems in Arizona and southern Cali- 
fornia, the crop often remains in the field for 10 to 12 months (Willet et al. 
1973). Cotton fruiting continues until frost. Pink bollworms develop in late- 
season bolls that do not mature but serve as host material to produce high over- 
wintering populations that infest the crop the following year. 


Walhood et al. (1981) reported that a short-season cultural system in- 
volving conventional long-season cultivars, grown in narrow rows (two rows about 
14 inches apart on beds spaced about 40 inches apart), and early July termina- 
tion of irrigation resulted in an early maturing cotton crop in the Imperial 
Valley with harvests completed by the end of August. Cotton yields were over 
3,566 lb of seed cotton/acre with no insecticides applied for insect control. 
Furthermore, early maturation of the crop avoided late-season pink bollworm in- 
festations. Overwintering larval populations were reduced 75 percent and spring 
moth emergence was reduced 86 percent. 


These results stimulated an evaluation of plant growth and yield of short- 
season cotton selections and cultivars, as well as long-season cotton types 
grown in narrow rows, as potential types for culture under irrigated far western 
desert cotton-growing conditions of the Imperial and San Joaquin Valleys of 
California. This publication is a report of this research. 


MATERIALS AND METHODS 


Studies were conducted in 1978, 1979, and 1980 at the USDA Imperial Valley 
Conservation Research Center (IVCRC), Brawley, Calif., and at the University of 
California West Side Field Station (WSFS), Five Points, Calif. The soil type at 
IVCRC was Holtville clay loam and at WSFS a Panoche clay loam, both soils having 
a water holding capacity of about 12 to 16 inches in the top 59 inches of soil. 


In the Imperial Valley, in 1978, the test plots were preplant irrigated and 
broadcast fertilized with 150 lb/acre of nitrogen (urea) prior to planting. 
Eighty-two selections and cultivars were planted on March 21 with two rows about 
14 inches apart on beds spaced about 40 inches apart. Plots were four beds by 
40 ft long and each was replicated four times. After emergence, plants were 
thinned to about 50,000/acre. Plots were irrigated on May 12, 30, June 8, 15, 
22, 29, and July 7. A total of 24 inches of water was applied after planting. 
Seed cotton was handpicked at approximately l-week intervals beginning on July 
26 through August 24, 1978. Plant height was measured at time of final harvest. 


Seed lots from the third harvest week were X-rayed for percentages of pink boll- 
worm damage (Wilson and Wilson 1975). No insecticides were applied to the 
plots. 


In the Imperial Valley, in 1979, the plots were preplant irrigated and 
fertilized with 100 lb/acre of nitrogen (urea). Sixty-six selections and culti- 
vars were planted on April 4 with two rows 20 inches apart on beds spaced 40 
inches apart. Plants were thinned to about 40,000/acre. Plots were four beds 
by 40 feet long. There were four replications of each entry. Plots were irri- 
gated on May 24, June 4, 15, 29, and July 13. A total of 20 inches of water per 
acre was applied. Insecticides were applied to replications 1 and 2. Seed 
cotton was picked at about weekly intervals beginning on Aug. 8 to 29, 1979, 
Heights of plants were measured after the final harvest. Flowering responses 
were made by counting white flowers on June 19 and 27. The fiber properties 
from each weekly harvest were determined at the Fiber Laboratory, U.S. Cotton 
Research Station, Shafter, Calif. 


In 1978 at the WSFS, test plots were broadcast fertilized with 75 lb/acre 
of nitrogen (ammonium sulfate) prior to planting. Fifty-nine and 40 plant 
selections and cultivars were planted on April 19 and May 11, respectively, with 
two rows 14 inches apart on beds spaced 40 inches apart and replicated four 
times. The seed was planted in dry soil and irrigated for germination and emer- 
gence and to saturate the soil-root profile. Plots of both dates of planting 
were irrigated on June 26 and July 1/7 witha total of 10 inches of water. Seed 
cotton was handpicked three times (Aug. 3l, Sept. 22, and Oct. 9 for Apr. 19 
planting; Sept. 13 and 27 and Oct. 11 for May 11 planting). Fiber analyses from 
samples of the combined total harvest were made at the Fiber Laboratory. A 
miticide was applied once. 


In 1979 at the WSFS, the test plots were broadcast fertilized with 75 1b/- 
acre of nitrogen (ammonium sulfate) prior to planting. Sixty-three selections 
and cultivars were planted with two rows 20 inches apart on beds spaced 40 inches 
apart and replicated four times. The seed was planted in dry soil and irrigated 
on April 20 for germination and emergence, and to saturate the soil-root pro- 
file. The plots were irrigated June 21 and July 20 with a total of 11 inches of 
water. Plant heights and stand counts were made at time of harvest. Seed cotton 
was handpicked twice. Fiber properties from the total harvest were measured 
at the Fiber Laboratory. A miticide was applied once. 


In 1980 at the WSFS, the test plots were broadcast fertilized with 50 1lb/- 
acre of nitrogen (ammonium sulfate) prior to planting. Ninety-eight selections 
and varieties were planted on April 25 with two rows 20 inches apart on beds 
spaced 40 inches apart. The seed was planted in dry soil and irrigated for 
germination and emergence, and to saturate the soil-root profile. The plots were 
irrigated on June 11 and July 17 with a total of 11.4 inches of water. Three 
sequential harvests were made and fiber analysis of the lint from the total har- 
vest was made at the Fiber Laboratory. One insecticide treatment for lygus con- 
trol was made on June ll. 


RESULTS 


Imperial Valley Conservation Research Center (IVCRC), Brawley, Calif., 
1978, 1979 


Plant heights ranged from about 20 to 44 inches and 20 to 41 inches, aver- 
aged over all entries about 27 and 28 inches in 1978 and 1979, respectively 
(tables 1 and 2).3? The average yield of seed cotton (overall entries) in 1978 
was) 9),054 Jlib/acre about 2.4) balies om whint)yand 3)22/h lb) accent ny Lo Om Caboutm2el 
bales of lint) with all cotton produced being picked by late August in both 
years. Over 60 and 54 percent of the entries produced 3,600 and 3,200 or more 


pounds of seed cotton in the narrow-row, short-season cultural systems, respec— 
ieiwalsy, sin WOW ainel IO/9> 


Standard measurements of fiber properties are shown in table 3. 


University of California, West Side Field Station (WSFS), 
1978, 1979, 1980 


In 1978, 1979, and 1980, 40 to 98 commercial cultivars and/or advanced 
breeding cotton types were grown under narrow row cultural systems in the San 
Joaquin Valley (tables 4, 5, 6, and 7). Seed cotton yields ranged from 2,518 to 
4,614 and 15731 to 3,806 Ib/acre of seed cotton for early (Apr. 19) and late 
(May 11) planted cotton, respectively, in 1978; 1,927 to 3,662 in 1979; and 
2,109 to 3,272 in 1980. Average seed cotton yields of all entries tested in 
1978, 1979, and 1980 were: 3,215 (Apr. 19) planting) and 2.45 (ay. lle pilanntaime) e 
2,690 and 2,632 lb/acre, respectively. Total harvests of all cotton produced 
were finished in all years between September 1/7 and October 1l. Standard fiber 
property measurements are shown for all entries. 


DISCUSSION 


As many as five generations of the pink bollworm may develop in a cotton- 
growing season in Arizona and southern California (Slosser and Watson 1972). 
Overwintering (diapause) larvae begin to appear in early September, and high 
numbers occur by October with 99 percent of the diapause population developing 
in bolls after September 15. Considerable research has been focused on 
developing technology that prevents the development of the diapause generation 
or induces high mortality of the overwintering larvae (Adkisson 1962; Rice et 
all. 1971)" Ki ttock et al. 1973); Barlolanet alin 1976) Watsonwmetmalse! OAC man aes On 
1980). 


3A11 tables follow the text, beginning on p. 9. 


In this series of studies, both long-season and short-season cottons grown 
in narrowly spaced rows produced acceptable yields of seed cotton before the 
occurrence of the major portion of the diapausing pink bollworm generation in 
the Imperial and San Joaquin Valleys of California. 


In 1978, seed damage in bolls of equivalent age caused by pink bollworm 
larvae ranged over all plant entries from 2 to 31 percent and was generally 
greater in the bolls of later maturing cottons. Some of the entries may have 
some degree of resistance; however, Wilson et al. (1979) reported that seed 
damage by pink bollworm has usually been lower in early maturing cottons, pre- 
sumably because of escape from exposure to high density moth populations. 


While total yields of long- and short-season cottons may have been accept- 
able, the earlier maturing entries demonstrated other potentials relating not 
only to late-season insect control but to the practicality of short-season 
systems. For example, in the Imperial Valley in 1978, when the average amount 
of cotton harvested by August 1 for all entries was 47 percent and average seed 
cotton yield was 1924 kg/ha, several entries were 70 percent or more open and 
averaged 2607 to 2980 kg/ha of seed cotton. Similarly, in the San Joaquin 
Valley on August 20, 1979, when average amount of cotton open for all entries 
was 32 percent and seed cotton yield was 967 kg/ha, several entries had 55 per- 
cent or more of the crop open (1852 to 2130 kg/ha of seed cotton) and one entry 
had 84 percent of its crop open (3019 kg/ha of seed cotton) for harvest. Hence, 
even in the San Joaquin Valley, with its later season than the Imperial Valley, 
an incorporation of early maturing cottons into a narrow-row culture would 
essentially eliminate the pink bollworm problem due to lack of feeding and over- 
wintering sites for the insects. 


In the Imperial Valley, the fiber properties were measured for each of the 
sequential harvests and generally followed the expected trend for better fiber 
properties from earlier set bolls. Generally, it was found that the earlier 
maturing entries maintained their fiber properties throughout harvest better 
than later maturing entries. This situation likely resulted from the impact of 
the early final irrigations. A greater proportion of the fruit had developed 
before soil moisture stress imposed growth restrictions on the fiber cells. The 
early termination of irrigation in the San Joaquin Valley had a similar in- 
creasing deterioration effect on fiber properties of later maturing entries. 


The practical application of a short-season cotton production system was 
shown in previous studies (Walhood et al. 1981), which demonstrated that conven- 
tional long-season cultivars grown in narrow-row culture also produced an early 
maturing crop and reduced overwintering pink bollworm larval populations. In- 
creasing costs of cotton production and intensified late-season cotton insect 
problems indicate the need for production management systems that more effi- 
ciently produce acceptable yields and economic returns. Similar problems in the 
Rio Grande Valley, Tex., stimulated studies to evaluate an integrated short- 
season management system for cotton production in that area (Heilman et al. 
1979). Early maturing cultivars integrated with selective insecticide use and 
efficient water management produced 736 lb/acre of cotton lint as compared with 
598 lb/acre produced by long-season cultivars. The production cost advantage 
for the integrated short-season production system was $0.18/1b of cotton lint 
produced. 


The results of the present study demonstrated that short-season cotton 
breeding stocks and cultivars, as well as long-season ones, may be adapted to 
narrow-row cultures to accomplish similar, more efficient production systems in 
certain irrigated western cotton growing areas. Further research is needed to 
determine costs of production and returns in long- and short-season growing 
systems, as well as to better define water relations, fertilizer requirements, 
and other cultural practices that will optimize short-season, narrow-row produc- 
tion management systems under those conditions. 
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